defect. There were 16 such cases and they form the basis for this report.
RECENTLY Watkins and Gross' described a clinical syndrome that followed surgical closure of atrial septal defects in some of their patients. This syndrome consisted of the retention of fluid and a gain in weight during the early postoperative period. At times there followed tenderness in the right upper quadrant of the abdomen, hepatomegaly, and roentgenographic evidence of pulmonary congestion and enlargement of the left atrium. They attributed this syndrome to transient left ventricular failure resulting from the increased work load imposed on the left ventricle by the correction of the left-to-right shunt through the atrial septal defect. Hickler and Goodale2 described a fall in the right ventricular and a rise in the left atrial or pulmonary artery wedge pressure accompanied by an increase in the left ventricular stroke work after closure of atrial septal defects; these studies suggest the hemodynamic potentials for the subsequent development of left ventricular failure.
Left ventricular failure following closure of an atrial septal defect has been recognized clinically in only 1 of the series of 85 patients operated on by the atrial-well technic at the Mayo Clinic. This series was therefore reviewed in order to determine whether certain physiologic data, obtained during operation, might clarify the hemodynamic response of the heart to closure of the atrial septal defect. From the total group were selected all cases in which sufficient hemodynamic data had been obtained for evaluation of left and right atrial pressure changes effected by closure of the atrial septal From the Mayo Clinic and the Mayo Foundation, Rochester, Minn. The Mayo Foundation, Rochester, Minnesota, is a part of the Graduate School of the University of Minnesota. 568 defect. There were 16 such cases and they form the basis for this report.
MATERIAL AND METHODS
Information on preoperative pressure relationships between the atria was available from the data obtained during cardiac catheterization. The procedure and the recording systems used have been described previously.3 4 In some instances the cardiac catheter passed through the atrial septal defect so that a direct determination of left atrial pressure was obtained, this being followed within a short time by a determination of right atrial pressure on withdrawal of the catheter. Where left atrial pressure was not determined, the pulmonary artery wedge pressure was used as representative of it.' The time interval between the recording of right atrial pressure and the recording of pulmonary artery wedge pressure varied considerably.
Pressures were determined during operation before and after closure of the atrial septal defect; the recording systems used have been described elsewhere.6 Continuous monitoring of the central venous or right atrial pressure was obtained by inserting a plastic catheter by way of a peripheral vein into the superior vena cava or right atrium. Right ventricular pressure was determined by means of a plastic catheter introduced into the right atrium through the atrial well and advanced into the right ventricle. After closure of the atrial septal defect and removal of the atrial well, left atrial and right atrial pressures were recorded by means of a 22-gage needle inserted through the atrial wall.
The photokymographic records obtained during operation were reviewed. Mean pressures were determined by planimetric integration over at least 1 respiratory cycle. Most records of simultaneous atrial pressures contained simultaneous "flush" calibrations on both manometric systems during the actual recording so that a high degree of accuracy in measurement of differences in pressure between the 2 atria was attained.
For the purpose of this study, the interatrial gradients recorded in the results are the pressures in millimeters of mercury by which the left atrial pressure exceeded that in the right atrium, and are recorded as negative when right atrial pressure exceeded left atrial pressure.
CLINICAL DATA
The youngest patient in this group was 11 and the oldest 48 years of age, the average age being 27 years. There were 13 females and 3 males. Four patients presented a history compatible with at least 1 episode of frank cardiac failure. Four patients, on the other hand, were entirely asymptomatic. In addition to the atrial septal defect, patient 13 was thought clinically to have possible mitral stenosis on the basis of a definite history of rheumatic fever as a child and the presence of an apical diastolic murmur. Patient 10 also had an apical diastolic murmur. Dye curve after closure it was thought that the patient had mitral insufficiency in addition to an atrial septal defect.
RESULTS
At cardiac catheterization the pressure in the right atrium was 14/7, with a mean of 11 mm. Hg, and the pulmonary artery wedge pressure was 26/13, with a mean of 16 mm. Thus, although the mean interatrial gradient was only 5 mm., both atrial pressures were elevated. Pressure in the radial artery measured 190 mm. Hg systolic and 102 diastolic. The left-to-right shunt as calculated from the saturation data was 60 per cent.
At operation the left atrium and pulmonary veins were unusually large, and mitral insufficiency was noted on digital exploration through the defect in the atrial septum. Repair of this defect, which measured 2.5 by 2 cm., was accomplished in the usual manner by means of the atrial-well technic and a prosthesis of polyvinyl formal (Ivalon) sponge. It was considered that an excellent closure had been obtained.
During the first 7 postoperative days convalescence was uneventful except for evidence of slight gain in weight. On the seventh postoperative day, however, severe dyspnea and orthopnea developed.
X-ray examination of the thorax revealed some increase in the vascular markings of the lungs and pleural effusion on the right side. The patient subsequently improved following treatment for congestive heart failure, although open drainage was later required for empyema that developed in the right pleural space. She has been entirely free of symptoms since recovery from this somewhat complicated postoperative course.
It is difficult to say with certainty that in this case closure of the atrial septal defect per se precipitated left ventricular failure, as mitral insufficiency and hypertensive cardiovascular disease were present to complicate the hemodynamic response of the left side of the heart postoperatively.
The hemodynamic response of the right side of the heart, as evidenced by a reduction in pressures in the right atrium and right ventricle after closure of the atrial septal defect, confirms the observations of Hickler and Goodale and is likely related to the abolition of the diastolic overload of the right side of the heart. SUMMARY Analysis of hemodynamic data in 16 cases before, during, and after closure of an atrial septal defect revealed that during preoperative cardiac catheterization a positive gradient between the left atrium and the right atrium was consistently present, the mean interatrial gradient averaging 3.5 mm. Hg. The average cardiac index for the group was normal.
Elevations of left atrial pressure immediately following closure of an uncomplicated atrial septal defect were not seen in these cases, and normal pulmonary artery wedge pressures were found in all cases in which sufficient late postoperative catheterization data were available.
Complicating narrowing of the mitral valve ring was present in 2 of the 16 cases, and in both an abnormally high interatrial gradient was recorded immediately after closure of the atrial septal defect. Postoperative left ventricular failure was not observed in these 16 cases, but it did occur in 1 other case in which an atrial septal defect was complicated by mitral insufficiency and hypertensive cardiovascular disease.
Hemodynamic and clinical left ventricular failure unequivocally related to closure of an atrial septal defect has not occurred in our experience. An Two hundred and sixty-one patients from whom group A streptococci were isolated were treated for 5 days with sulfadiazine. Two hundred and sixty-four patients with exudative pharyngitis due to group A streptococci received only nonspecific therapy. The use of sulfadiazine did not eradicate the streptococci and did not prevent rheumatic fever. The drug evidently inhibited antibody formation, so that recurrent pharyngitis in the sulfadiazine group was 3 times that in the contratest group. Sulfonamides should not be used in the treatment of acute streptococcic pharyngitis. However, it is pointed out that sulfonamides have proved of great value in prophylaxis against infection with group A streptococci and should continue to be utilized as a prophylactic measure.
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